SUMMARY Seventy-six children had computerised tomography scans as part of an investigation of mental subnormality; most of them are severely retarded and all those over age 5 years attend special schools. Seventy-two per cent of the children had normal scans. Twenty per cent showed cerebral atrophy and in only 8% was there a specific abnormality (agenesis of corpus callosum, arachnoid cyst, communicating hydrocephalus). None of these findings had any positive prognostic implication. Sedation or general anaesthesia was required for all except one child. Injection pethidine compound was used for children under age 5 years or less than 30 kg in weight, and trimeprazine orally was used for older children. The radiation exposure was high-5 6 rad per scan, which is 100 times greater than that from a posteroanterior and lateral chest x-ray film. For these reasons computerised tomography scans cannot be recommended as a routine part of the investigation of children with non-specific mental subnormality.
The technique of computerised tomography (CT) was introduced in 1972. Before then many infants and children were subjected to lumbar air-encephalography for the investigation of epilepsy and mental retardation. Brett and Hoare,1 in a review from this hospital, found that lumbar air-encephalography was not of great help in establishing a precise diagnosis, nor was it useful in predicting the outcome of non-specific mental retardation, and with the introduction of CT here in 1977, lumbar airencephalography was abandoned for such purposes. This study is an assessment of the value of CT of the head in the investigation of mentally subnormal children.
Materials and methods
The clinical records of children with non-specific subnormality were examined and any child who also had cerebral palsy or a known cause for his mental subnormality-such as karyotype abnormalities, documented birth asphyxia, proved metabolic abnormalities, clinically obvious central nervous system malformations, or tuberous sclerosiswas excluded. Children with microcephaly (head circumference less than the 2nd centile) or macrocephaly (head circumference above the 98th centile) were Fifty-five (72%) children showed normal scans and 15 (20%) showed cerebral atrophy (dilated lateral and 3rd ventricles, prominent cortical sulci, and interhemispheric fissure). If the children with mental subnormality alone are compared with those with both mental subnormality and dysmorphic features, the incidences of cerebral atrophy and normal scans do not differ appreciably.
The 15 children with cerebral atrophy were further analysed. The results are shown in Table 2 . Cerebral atrophy was present in children of all ages, being present in 3 of the 7 who had general anaesthesia and in 12 of the 72 who were sedated. The head circumferences of these children ranged between the 2nd and 98th centiles.
Seventy-two children had CT scans under sedation (Table 3) ; 63 children received injection pethidine compound (Inj. Peth-Co) and 9 were given trimeprazine (Vallergan) orally. In addition, 11 children who had pethidine compound needed intravenous diazepam because sedation was not adequate, and 1 child had brief respiratory depression during the administration of diazepam. One child did not require sedation. Seven (9 %) children had scans under general anaesthesia with no complications; in 3 cases this was a planned procedure and in 4 it was done because sedation (pethidine compound + intravenous diazepam) had failed.
Discussion
CT represents a great advance in the investigation of children with various neurological disorders and has superseded lumbar air-encephalography for most purposes. Nevertheless, because of expense and the exposure to radiation, it should not be undertaken without careful consideration.
In 15 (20%) of our patients cerebral atrophy was found. This has no precise aetiological or prognostic implications and is seen in many disorders of the central nervous system both static and progressive.
Confusion may occur as 'brain shrinkage' due to fluid depletion as a result of prolonged fasting may show similar appearances. Most children are fasted for 3 hours before scanning with sedation, and for 4 hours with general anaesthesia, but sometimes for longer periods (up to 6 hours) if there is some unexpected delay in scanning.
Reversible cerebral atrophy has also been seen during treatment with steroids and corticotrophin.2 3 It must be acknowledged that we do not know if the same appearances of cerebral atrophy would be present if the scans were repeated without fasting.
Although more specific abnormalities were found in 6 children none led to surgical treatment. In 2 of the 3 children with agenesis of the corpus callosum it was thought in retrospect that the diagnosis might have been suspected because of ocular hypertelorism and a high arched palate. In the 3 other children CT scanning is a simple procedure and only requires the patient to lie still for about 15 minutes. Seventy-two of our 76 children had to be sedated or were even given general anaesthesia; 4 others had general anaesthesia because of sedation failure with the potential risk that this implies.
The radiation exposure in our patients was not slight. The radiation doses from CT scanning are shown in Table 4 . The machine used was an EMI brain scanner, CT 1010 (8 slices) giving a peak skin radiation of 5.6 rad (EMI, 1980, personal communication). In other studies the radiation dose was considered to be higher. 6 7 The radiation is about 20 times greater than that for a skull radiograph with 5 views for a 1-year-old child (0 3 rad). This should be compared with a posteroanterior view and lateral chest x-ray fllm which gives 0.05 rad of radiation.
We consider that CT scanning is rarely helpful in children with non-specific mental subnormality, and adds disappointingly little to the understanding of this condition. We cannot recommend it as a part of a routine investigation of children with mental subnormality. 
